Abstract: A field study on population dynamics of citrus whitefly, Dialeurodes citri (Ashmead) on citrus mandarin (var. Kinnow) was carried out during 2014-15 at Centre of Excellence (COE) for Fruits situated in village Mangiana of district Sirsa, Haryana. The population of nymphs and adults of this pest was recorded from March 2014 to February 2015 at weekly interval. The nymphal population of the pest was observed only between 12 th to 47 th meteorological standard weeks (SW) with two major peaks i.e. one during 16 th SW with a population of 83.44 nymphs/ 20 leaves and the second during 40 th SW with a population of 133.22 nymphs/20 leaves. The above said population dynamics confirmed that this pest remained inactive in pupal stage during winter i.e. 48 th to 11 th SW. Similar trend was observed in respect of adult population. Nymphal population showed significant positive correlation with morning relative humidity (r = 0.329) and sunshine hours (r = 0.362), while adult population was found to have positive correlation with sunshine hours only (r = 0.332). Multiple regression analysis of the pest population with environment variables indicated that out of 45 per cent variability in nymphal population, 37 per cent was due to relative humidity and sunshine hours. Out of the total variability of 30 per cent variation in adult population, 20 per cent was due to evening relative humidity, while 10 per cent attributed to sunshine hours. The other weather parameters were found to have no significant correlation with the pest population. Although study of population dynamics of this study were conducted elsewhere but this is first study of its kind in the state of Haryana. The population dynamics revealed by this study have far reaching significance in pest management strategy as integrated control measures may be focused only during the period wherein population exceeds economic threshold level (ETL). The information on population dynamics of any insect pest in a given ecological niche should be considered as starting point for evolving eco -friendly pest management package.
INTRODUCTION
Citrus (Rutaceae: Geraniales) fruits have the place of prides among the fruit crops grown in India and rank third after mango and banana. Among the various citrus fruits, Lime, lemons, sweet oranges and mandarin cover major area and are mainly grown in the state of Maharashtra, Andhra Pradesh, Karnataka, Odissa, Madhya Pradesh, Punjab and Haryana. In India, the citrus fruits occupy an area of 1042 (000'ha) with production of 10090 (000'MT) (Anonymous, 2013) . The corresponding figures for the state of Haryana are 18.8 (000'ha) and 225.1 (000'MT), respectively (Anonymous, 2013) .In Haryana, the major citrus growing districts are Sirsa, Hisar, Bhiwani, Gurgaon and Fatehabad. Citrus plants are infested by large number of insectspests causing heavy yield penalty and even the qualitative loss becomes apparent. The proper management of any insect pest requires precise knowledge of its population dynamics and summary of all such factors which predispose the plant for its infestation. It was in this endeavour that the population dynamics of whitefly, Dialeurodes citri Ashmead (Hemiptera: Aleyrodidae) ISSN : 0974-9411 (Print), 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org were studied with likely correlation between the population variability and variations in various weather parameters at the given point of time as the different workers have attributed outbreaks of this pest to favourable weather factors. This insect was specifically selected for the present study as being the serious pest of citrus plants. This insect is a sucking pest and cause damage to citrus fruits by removing significant amount of phloem sap resulting in reduced plant vigour and yield. Secretion of honeydew by this pest results in development of sooty mould growth on fruits causing further loss to the growers in terms of quality deterioration and comparatively low market price (Dhiman and Batra, 1998; Dhiman et al., 2000) . The information on population dynamics of any insect pest in a given ecological niche should be considered as starting point for evolving eco-friendly pest management package. It is an established fact that population dynamics of any insect is greatly influenced by weather fluctuations and thereby the location specific studies become more imperative. It was with this in mind that the present study was carried out to investigate population dynamics of citrus whitefly, Dialeurodes citri (Ashmead) on citrus mandarin (var. Kinnow) as influenced by weather conditions.
MATERIALS AND METHODS
This study pertaining to population dynamics of citrus whitefly, Dialeurodes citri ( (Figs. 4-5) . These results are in line with the findings of Sidhu and Batra (1992) and Batra et al.(2000) who also reported that D. citri population remains active from March to November in Punjab and that the pest had two peaks of population (first in the March-April and second in September-October). Argov et al. (1999) also reported that citrus whitefly entered diapause with shortening of days and decrease in temperature, and diapause occurring in the fourth instar was facultative, induced by shortening of day. Kumar (2001) Sidhu and Batra, 1992; Batra et al., 2000; Argov et al., 1999 and Kumar, 2001 . Impact of weather on pest activity: Significant positive correlation was observed between the nymphal population of this pest and weather parameters namely morning relative humidity (RHm) and sunshine (SS) (r = 0.329 and r = 0.362, respectively) ( Table 1) . However adults population exhibited significant positive correlation only with sunshine hours (r = 0.332). The role of relative humidity in population build up of this pest has also been reported by Sidhu and Batra, 1992; Batra et al., 2000; Sharma and Batra, 2001 and Zeb et al., 2011 . Koli et al. (1981 noticed that the onset of mild humid climate in the state of Maharashtra favoured the population build up of this pest. Kumar (2001) citri population per unit change in weather parameters revealed significant contribution of weather phenomenon in the variability of adult as well as nymphal population (Table 2) . Out of 45% variability in whitefly nymphal population due to various abiotic factors, evening relative humidity (RHe) and sunshine hours (SS) accounted for 37% variability (regression equation -Y2). Among these two factors, 24 per cent variation in nymphal population was due to evening relative humidity while 13 per cent was due to sunshine hours. Regarding adult population, evening relative humidity (RHe) and sunshine hours (SS) accounted for 30% variability (regression equation -Y4). Out of the total variability of 30 per cent variation in adult population, 20 per cent was due to evening relative humidity, while 10 per cent attributed to sunshine hours. The nymphal population had negative correlation with mean minimum and maximum temperature, while the adult population showed negative correlation with mean maximum temperature. Kumar (2001) also calculated multiple regression analysis between D. citri population and weather parameters and reported that out of all weather parameters sunshine hours (SS) and temperature mainly account for variability in the pest population. Impact of the study: This study generated valuable data on the population dynamics of this pest which is polyphagus in nature and proving a menace to number of crops. The data so generated would help in the forecast about it likely incidence on the basis of prevailing weather and shall also prove helpful in devising a coherent strategy for its management.
RESULTS AND DISCUSSION

Conclusion
The information on population dynamics of any insect pest in a given ecological niche should be considered as starting point for evolving eco-friendly pest management package. It is an established fact that population dynamics of any insect is greatly influenced by weather fluctuations and thereby the location specific studies become more imperative. Although study of population dynamics of this study were conducted elsewhere but this is first study of its kind in the state of Haryana. The population dynamics revealed by this study has far reaching significance in pest management strategy as integrated control measures may be focused only during the period wherein population exceeds economic threshold level (ETL).
